Nanoencapsulation improves the in vitro antioxidant activity of lipoic acid.
Lipoic acid is a widely studied substance, whose therapeutic effects are related to its antioxidant activity. Our objective was to develop lipoic acid-loaded lipid-core nanocapsules and evaluate their in vitro antioxidant effect against lipid peroxidation induced by ascorbyl free radicals, using soybean lecithin liposomes as the substrate. The nanocapsule suspensions were prepared by interfacial deposition of poly(epsilon-caprolactone) and characterized by particle size and polydispersion index (photon correlation spectroscopy), zeta potencial (eletrophoretic mobility), drug content and encapsulation efficiency (HPLC). The extent of lipid peroxidation was determined (TBARS). The nanostrucutures presented mean diameters of between 191 and 349 nm, zeta potential values from -14.1 +/- 4.5 to -10.4 +/- 0.6, and high lipoic acid encapsulation. A significant increase in the antioxidant activity of lipoic acid was achieved through nanoencapsulation or by increasing its concentration in the formulation. The protection results ranged from 48.9 +/- 3.4 to 57.4 +/- 9.1% for lipoic acid-loaded lipid-core nanocapsules. The lipoic acid release from nanostrucutures significantly decreased with increasing polymer concentration. Also, it was observed an increasing in the antioxidant activity as the lipoic acid release time decreased. The co-encapsulation of lipoic acid with melatonin in lipid-core nanocapsules did not improve the protection against lipid peroxidation. The results obtained demonstrate the optimal concentrations of polymer and lipoic acid in the formulations in terms of enhancing the antioxidant activity. Furthermore, by the strategy applied, it was verified that nanoencapsulation is an efficient alternative to increase the antioxidant effect of lipoic acid, representing a potential approach for therapeutic applications.